10 Sunlight sensing for maximum illumination, providing initial position and delays 
Methodology and technique of PV Panels

136
This project consists on designing a dual axis tracker solar panel prototype, The system is designed in two basic parts, the mechanical and the electrical. This lunette is fixed on PV panel and placed on the same plan. These form a sensor 161 designed to detect the sun position. A signal error is generated if the system is none 162 pointed. It is the signal which will be used by the microcontroller to deliver the 163 adequate control to DC servo motors. To process this signal, we have used a voltage 164 divider for each LDR.
165
The output voltage Vout is proportional to the light intensity. Vout will increase 166 when the maximum light is captured by the LDR and Vout is weak when the LDR is in 167 the shadow, expressed by: heat production, vibration and very little noise.
177
The servo motor in Fig. 6 is an assembly of three basic blocks, a body 178 comprising all the mechanics and the electronics, a cable to lead power and the control 179 (reference signal), a pioneer attached to the servo motor axis. We attach on the pioneer 180 the mechanic parts to move (arm, wheel...).
181
This type of servo motor requires regulated supply voltage of 5V. This consists
182
of three wires namely signal, positive and ground wire.
183
It also comprises several internal parts which are the motor and gearbox, 
The servo motor internal constitution
187
The servo motor used in this project is an assembly of four parts: an electrical
188
DC motor, a gearbox, a position-sensing device which is usually a potentiometer and an 189 electronic card to control and assess motor.
190
The servo motor body is composed of an electronic card receiving the reference 191 signal to realize assessment. This card controls an electrical DC motor which will drive 192 the pioneer through the speed-reducing gear as illustrated in the following Fig. 7 .
193
The gearbox has two functions: 
Microcontroller and Programming
238
Our active sun tracker is controlled by PC program using an Arduino Uno. In 239 this section, we will present the specifications of the microcontroller and the developed 240 programming to conduct the exact system working. The microcontroller converts analog signal captured from LDR to digital signal 251 which will be compared to a tolerance input signal, to be transmitted to the servo motors 252 in order to move the PV panels where it can receive maximum sunlight. 
266
The AVR family have a lot of advantages, cheap, low energy consumption, and 267 a good support multi-platform. They are successful, given these specifications: 
Pins description
It is an IC of 28 pins dual in line shown in Fig. 11 
Oscillator
316
The external quartz crystal oscillator is connected on XTAL1, XTAL2 as shown since the potential difference at the motor terminals is zero, the panel does not rotate.
366
We have used the logic ISIS Proteus for the simulation of our montage in Fig.13 .
367
We present the assemblage of different parts of the system, before mentioned on the 368 global electric scheme of the installation represented as follow:
369
We set the optimal value of potentiometer R VIT depending on the weight of the 370 PV panel. For our system we fixed R VIT to 2.5 kΩ.
371
If we choose a very small value of the tolerance, for example TOL=0.0001V; our 372 panel will oscillate. The potentiometer R TOL will be taken so that the difference is with a 373 tolerance of 0.5V for a proper working of our system. 
Developing Environment
375
We have chosen the compiler gcc-avr which is compatible with most popular 
Horizontal axis
497
It is realized in such a way that ball bearing will be in the middle of the axis as 498 shown in Fig. 18 , in order to be able to drive the sole. 
The basis
500
It is realized in wood of size 390×390 mm as shown in Fig. 19 . Its role is to 501 insure the assize and the stability of the installation.
502
To orient the panel towards the solar rays, we must first of all, make the choice 503 of the motors.
504
The size of the prototype tracker panel is imposed by the torques of servo 
Explanation of the flowchart
548
We begin by configuration and initialization of I/O ports.
549
It is the nomination of the type of configuration of inputs or outputs ports indicating the 550 used pins. value, but when reached angle is 180° or 0°, the motor stops.
589
Two delay times: short and long pauses.
590
The short pause is the delay of the position of the PV Panel relatively to the sun ray. We The long mean pause of 12 h (from 10h to 15h depending on the season) will be 594 at the end of the day, which permits to panels to have their initial positions.
595
Conclusion
596
The described program has satisfied the control conditions for the good working 
